Abstract: We critically reassess the theoretical uncertainties in the Standard Model calculation of the B → K * + − observables, focusing on the low q 2 region. We point out that even optimized observables are affected by sizable uncertainties, since hadronic contributions generated by current-current operators with charm are difficult to estimate, especially for q 2 ∼ 4m 2 c 6.8 GeV 2 . We perform a detailed numerical analysis and present both predictions and results from the fit obtained using most recent data. We find that nonfactorizable power corrections of the expected order of magnitude are sufficient to give a good description of current experimental data within the Standard Model. We discuss in detail the q 2 dependence of the corrections and their possible interpretation as shifts of the Standard Model Wilson coefficients.
Introduction
Flavour-Changing Neutral Current (FCNC) processes are very sensitive probes of New Physics (NP). Within the Standard Model (SM) they can only arise at the loop level, and they are further suppressed by the GIM cancellation mechanism, so that even very heavy new particles can give rise to sizable contributions, especially if they carry new sources of flavour violation. In particular, the semileptonic decays B → K * + − have been advocated to be among the cleanest FCNC processes [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . Indeed, the dilepton invariant mass spectrum is accessible over the full kinematic range allowing to cut the theoretically challenging resonance-dominated regions. The description of the remaining part of the spectrum is simplified using the heavy quark expansion at low dilepton invariant mass q 2 [11, 12] , while an Operator Product Expansion (OPE) can be used at large q 2 [13] [14] [15] [16] . In particular, heavy quark symmetry allows to reduce the number of independent form factors [17] [18] [19] , while non-factorizable corrections are power suppressed. 1 Experimentally, the full angular analysis can be performed allowing for the extraction of twelve angular coefficients (plus twelve more for the CP-conjugate decay) in several q 2 bins. 2 From these coefficients, exploiting the symmetries of the infinite mass limit, one can define "optimized" observables in which 1 This is not the case for charmonioum resonant contributions. They need to be controlled using experimental cuts [20, 21] . 2 The number of independent angular coefficients reduces to eight neglecting the lepton masses.
the soft form factors cancel out, drastically reducing the theoretical uncertainties [22] [23] [24] . For these observables, very precise predictions can be found in the literature [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] . Some deviation from these predictions has been observed in recent LHCb data [40] [41] [42] [43] . In this article we argue that no deviation is present once all the theoretical uncertainties are taken into account. Among those, the most important is a conservative evaluation of the deviation from the infinite mass limit. This kind of corrections is known to be important in other b → s decays [44] [45] [46] . In fact, nonperturbative contributions from non-leptonic operators with charm, although power suppressed, can compete with the contribution of semileptonic and radiative operators even below the cc threshold. A first estimate at small q 2 of this effect has been provided by ref. [47] , showing indeed that these contributions are non-negligible. Furthermore, cc resonances at threshold give a contribution to the rate that is two orders of magnitude larger than the short-distance one [20, 21] ; indeed, no OPE can be performed in this kinematical region, and quark-hadron duality is expected to hold only for q 2 4m 2 c . At present, the effect of power corrections and nonperturbative contributions cannot be fully computed from first principles. Unfortunately this is the main limiting factor in searching for NP in those amplitudes where these contributions are present. Indeed, underestimating them might lead to too early claims of NP. First steps towards a careful assessment of the hadronic uncertainties have been taken in refs. [48, 49] .
In this work we show that, given the above arguments, present data do not unambiguously point to the presence of NP in B → K * + − . We will discuss below what kind of NP contributions can be disentangled from hadronic contributions; those which cannot be disentangled are hindered by the hadronic uncertainties.
This paper is organized as follows. In section 2 we discuss power corrections to factorized formulae at low q 2 . In section 3 we present results and predictions, discussing the size and role of nonfactorizable terms. Our conclusions are drawn in section 5. Appendices A-E contain some technical details.
2 Power corrections to factorization at low q 2 BothB →K * + − andB →K * γ can be described by means of the ∆B = 1 weak effective Hamiltonian H where the first term is the hadronic contribution
involving current-current, QCD penguin and chromomagnetic dipole operators [50] 
while the second one, given by
includes the electromagnetic penguin plus the semileptonic operators
where λ i ≡ V ib V * is with i = u, c, t. Considering the matrix element of H ∆B=1 eff in eq. (2.1) between theB initial state and K * + − final state, the contribution of H sl+γ eff in eq. (2.4) clearly factorizes into the product of hadronic form factors and leptonic tensors at all orders in strong interactions. On the other hand, the matrix elements of H had eff in eq. (2.2) factorize only in the infinite m b limit below the charm threshold [11, 12, 20] . Moreover, in this regime, heavy quark symmetry reduces the number of independent form factors from seven to two soft form factors [17] [18] [19] . Therefore, in this limit, the amplitudes have simpler expressions so that optimized observables dominated by short distance physics can be defined [22] [23] [24] . The main issue however is how important departures from the infinite mass limit are, in particular when q 2 is close to 4m 2 c . Concerning factorized amplitudes, these can be described using the full set of form factors, which have been estimated using QCD sum rules at low q 2 [9, [51] [52] [53] [54] . In particular we use the very recent results of ref. [54] with the full correlation matrix. While the form factor calculation is a difficult one, we think that QCD sum rules provide a reasonable estimate of low q 2 values and uncertainties, compatible with the lattice estimate at high q 2 [55] . Using full QCD form factors reintroduces some hadronic uncertainties into optimized observables which have been estimated in refs. [25-30, 34, 35, 48, 49] . In this respect, it has been suggested in ref. [35] that including some power-suppressed terms in the definition of the soft functions could reduce the uncertainty on some optimized observables. Since observables cannot depend on arbitrary scheme definitions, their deviation from the infinite mass limit cannot be reduced in this way.
The main point of our paper concerns the non-factorizable contribution present in the matrix element of the Hamiltonian in equation (2.2) involving a cc loop. In the infinite mass limit, this term can be computed using QCD factorization including O(α s ) corrections [12, 56] . Beyond the leading power, the contribution of Q c 1,2 to theB →K * + − amplitude at q 2 ∼ 1 GeV 2 , as well as the contribution to theB →K * γ amplitude, has been estimated using light-cone sum rules in the single soft-gluon approximation [47] . This approximation worsens as q 2 increases and breaks down at q 2 ∼ 4m 2 c , as each additional soft gluon exchange is suppressed by a factor 1/(q 2 −4m 2 c ). In ref. [47] the authors proposed also a phenomenological model interpolating their result at q 2 ∼ 1 GeV 2 with a description of the resonant region based on dispersion relations. While this model is reasonable, clearly there are large uncertainties in the transition region from q 2 ∼ 4 GeV 2 to m 2 J/ψ . Therefore, we consider the result of ref. [47] at q 2 1 GeV 2 as an estimate of the charm loop effect, but allow for larger effects as q 2 grows and reaches values of O(4m 2 c ). While Q c 1,2 are expected to dominate the K * γ * |H had eff |B matrix element, the effect of all operators in the hadronic Hamiltonian can be reabsorbed in the following parameterization, generalizing the one in ref. [48] : 3 6) where λ = +, −, 0 represents the helicity. Notice that h
λ and h
λ could be reinterpreted as a modification of C 7 and C 9 respectively, while the term h (2) λ that we introduce to allow for a growth of long-distance effects when approaching the charm threshold cannot be reabsorbed in a shift of the Wilson coefficients of the operators in eq. (2.1). We notice here the crucial point regarding NP searches in these processes: one cannot use data to disentangle longdistance contributions such as h (0,1) λ from possible NP ones, except, of course, for NPinduced CP-violating effects and/or NP contributions to operators other than C 7,9 . Thus, in the absence of a more accurate theoretical estimate of h λ (q 2 ) over the full kinematic range it is hardly possible to establish the presence of NP in C 7,9 , unless its contribution is much larger than hadronic uncertainties. In this work we show that hadronic contributions are sufficient to reproduce the present data once all the uncertainties are properly taken into account. We conclude that, given the present hadronic uncertainties, the NP sensitivity of these decays is washed out. In order to recover it, a substantial reduction of these uncertainties is needed. This however requires a theoretical breakthrough in the calculation of the hadronic amplitude in eq. (2.6).
The h λ (q 2 ) are related to theg M i functions defined in ref. [47] as follows:
3 Since h λ is a smooth function of q 2 in the range considered, the first hadronic threshold being at
6 GeV 2 , we are using a simple Taylor expansion. While the expansion might have significant corrections in the last bin considered, with current experimental uncertainties this is not problematic. We have also checked that using a parameterization with an explicit singularity at m 2 J/ψ one obtains compatible results.
where the form factor definition is given in Appendix A. Notice that the nonfactorizable contribution to ∆C i 9 (q 2 ) is given by 2C 1g M i . For the reader's convenience, we also give the expression of ∆C i 7 (0) in terms of h λ (0):
In our analysis we let the complex parameters h (6. 3) in the same paper at q 2 = 0 to further constrain |h λ | via eq. (2.8). As useful cross-checks, we also present in Appendix E the results of the analysis using as a constraint the phenomenological model of ref. [47] over the full q 2 range, obtaining results in agreement with the recent analysis of ref. [35] , as well as the results of the analysis without using the constraints from ref. [47] at all.
Main results
We present the results for the Branching Ratios (BRs) and angular observables obtained performing a Bayesian analysis. We use the tool HEPfit [57] to compute all relevant observables and to estimate the p.d.f. performing a Markov Chain Monte Carlo (MCMC). 4 The main input parameters are collected in table 1. They are the strong coupling, quark masses, meson decay constants, CKM parameters, the matching scale µ W for the effective Hamiltonian, and the parameters λ B and a 1,2 (K * ) ⊥, || describing properties of meson distribution functions entering the QCD factorization leading power expressions. The LHCb results from refs. [40, 42, 43, 59, 60] are reported in tables 2 and 3 for the reader's convenience (we do not report here the correlation matrices for LHCb results, which are used in our analysis). 5 We use the form factors from [54] (details can be found in Appendix A). All Wilson coefficients are computed at NNLO at 4.8 GeV [61] [62] [63] [64] .
In figure 1 we present the results for the B → K * µ + µ − angular observables of the full fit to all the LHCb measurements reported in tables 2 and 3. The corresponding numerical results are reported in the "full fit" column of table 2, while in table 3 we report the numerical results for the B → K * e + e − observables.
Let us now discuss the compatibility of the SM with experimental data, taking theoretical and experimental correlations into account. For uncorrelated observables, such as 4 HEPfit uses a parallelized version of the Bayesian Analysis Toolkit (BAT) library [58] to perform MCMC runs.
5 In ref. [43] the data are analysed using three different methods. We use the unbinned maximum likelihood fit, which is the most accurate one. BR's and B → K * e + e − angular observables, one can simply remove the experimental information on a particular observable from the fit to obtain a "prediction" for that observable, and then compute the p-value (see table 2 and 3). In the case of correlated observables, one can generalize this procedure to take all correlations into account. Since the angular observables in each bin are correlated, we proceed as follows: we remove the experimental information in one bin at a time from the fit to obtain the "predictions" reported in the corresponding column in table 2, as well as their correlation matrix. Adding the experimental covariance matrix to the one obtained from the fit, we compute the log likelihood and report in table 2 the corresponding p-value. For completeness, we also give in table 2 our results and predictions for the B → K * µ + µ − optimized observable P 5 , which is however not independent from the other observables in table 2. 6 The results for the parameters defining the nonfactorizable power corrections h λ are reported in table 4 (in this case, the distributions are not Gaussian). It is interesting to notice that |h
− | is different from zero at more than 95.45% probability (see figure 2) , thus disfavouring the interpretation of the hadronic correction as a modified Wilson coefficient for operators Q 7,9 , possibly generated by NP contributions.
For an easy comparison with ref. [47] , we also report in figure 3 the results of the fit for the absolute value of theg i functions, together with the phenomenological model proposed in the same work. The sizable q 2 dependence of hadronic corrections is visible by eye in this plot.
The reader may wonder how the results presented so far depend on our assumptions on the size and shape of nonfactorizable power corrections. To elucidate this interesting point, we performed a number of tests and cross-checks. Let us summarize our findings here and relegate detailed numerical results to Appendix E. If we do not use the numerical information from ref. [47] , we obtain (as expected) an even better fit of experimental data (see tables 7 and 10, and figure 5) with a completely reasonable posterior for the power corrections, reported in table 5 and in figure 4. It is evident that the SM calculation supplemented with purely data-driven nonfactorizable power corrections of the expected order of magnitude is fully compatible with the data. In this case, however, the determination from data of theg i functions is less precise, and no firm conclusion can be drawn on the size of the h (2) λ term. Finally, for the sake of comparison, we also present in Appendix E the results obtained adopting the phenomenological model of ref. [47] for the q 2 dependence of the power corrections, although we consider this model to be inadequate for q 2 ∼ 4m 2 c as discussed in section 2. In this case, we reproduce the results in the literature, with large deviations in several angular observables (see tables 8 and 11, and figure 6). For completeness, we also report in the same Appendix the results of a fit assuming vanishing h (2) λ , i.e. hadronic corrections fully equivalent to a shift in C 7,9 (tables 9 and 12, and figure 7).
We close this section by comparing the above scenarios using the Information Criterion [76, 77] , defined as
where log L is the average of the log-likelihood and σ 2 log L is its variance. Preferred models are expected to give smaller IC values. If we ignore the constraints from the calculation in ref. [47] , we obtain IC ∼ 72; using the calculation of ref. [47] at q 2 ≤ 1 GeV 2 yields IC ∼ 78; doing the same but dropping the h (2) λ terms gives IC ∼ 81, while using the model of ref. [47] over the full q 2 range yields IC ∼ 111. This confirms that the phenomenological model proposed in ref. [47] does not give a satisfactory description of experimental data, while the Standard Model supplemented with the hadronic corrections in eq. (2.6) provides a much better fit, even when the results of ref. [47] at q 2 ≤ 1 GeV 2 are used. In this case, a nonvanishing q 4 term is preferred. Table 2 . Experimental results (with symmetrized errors), results from the full fit, predictions and p-values for B → K * µ + µ − BR's and angular observables. The predictions are obtained removing the corresponding observable from the fit. For the angular observables, since their measurements are correlated in each bin, we remove from the fit the experimental information on all angular observables in one bin at a time to obtain the predictions. See the text for details. We also report the results for BR(B → K * γ) (including the experimental value from refs. [65, [73] [74] [75] ) and for the optimized observable P 5 . The latter is however not explicitly used in the fit as a constraint, since it is not independent of F L and S 5 .
Observable measurement full fit prediction p-value P 1 −0.23 ± 0.24 0.00 ± 0.01 0.00 ± 0.01 0.34
0.05 ± 0.09 −0.040 ± 0.00 −0.040 ± 0.00 0.32 P 3 −0.07 ± 0.11 0.00 ± 0.01 0.00 ± 0.01 0.53 Parameter Absolute value Phase (rad)
3.57 ± 0.55 h 
Parameter Absolute value
Phase (rad) Table 5 . Results for the parameters defining the nonfactorizable power corrections h λ obtained without using the numerical information from ref. [47] . 
Impact of improved measurements
In this section, we study how our determination of h λ (q 2 ) would improve if all experimental errors in Table 2 Table 6 . Results for the parameters defining the nonfactorizable power corrections h λ obtained using experimental errors reduced by one order of magnitude.
We show the results for the coefficients h (0,1,2) λ in Table 6 . There is a significant reduction of the uncertainty on the coefficients h ± . Furthermore, the dependence of the fit on the theoretical estimate of ref. [47] is removed to a large extent. This exercise shows that future measurements, depending of course on their central values, could allow for an unambiguous determination of the q 4 terms in h λ , even without theoretical input.
Conclusions
In this work, we critically examined the theoretical uncertainty in the SM analysis of B → K * + − decays, with particular emphasis on the nonfactorizable corrections in the region of q 2 4m 2 c . Using all available theoretical information within its domain of validity we performed a fit to the experimental data and found no significant discrepancy with the SM. This requires the presence of sizable, yet perfectly acceptable, nonfactorizable power corrections. Assuming the validity of the QCD sum rules estimate of these power corrections at q 2 ≤ 1 GeV 2 , we observe a q 2 dependence of the nonfactorizable contributions (in particular a nonvanishing h (2) − ), which disfavours their interpretation as a shift of the SM Wilson coefficients at more than 95.45% probability. A fit performed without using any theoretical estimate of the nonfactorizable corrections yields a range for these contributions larger than, but in the same ballpark of, the QCD sum rule calculation. In this case, unfortunately, no conclusion on the presence of q 4 terms in h λ can be drawn. We conclude that no evidence of CP-conserving NP contributions to the Wilson coefficients C 7,9 can be inferred from these decays unless a theoretical breakthrough allows us to obtain an accurate estimate of nonfactorizable power corrections and to disentangle possible NP contributions from hadronic uncertainties. Nevertheless, an improved set of measurements could possibly clarify the issue of the q 2 dependence of h λ .
Of course, there might be other measurements, such as R K [78] , hinting at possible NP contributions which may well play a role also in B → K * + − . In this case, a global fit could benefit also from the information provided by B → K * + − decays [32, 33, 36-39, 49, 54, 79] .
A Form factors
There have been some recent developments in the computation of the form factor in both the large and small recoil regions. In the low q 2 regime the form factors derived using LCSR [52, 53] have been recomputed with more precise hadronic inputs for q 2 = 0. The extrapolation of the form factors into the finite q 2 region below 10 GeV 2 is now done with a new parametrization [54] , as opposed to the old one found in [52] . This parametrization is akin to what has been used by the lattice group [55, 80] for their computations of the form factors in the high q 2 region and is adopted to follow the explicit symmetry relations that need to be imposed on the form factors at the lower kinematic endpoint. The other new development is that the parametrization now comes with a full correlation matrix that we use in our fits. In this section we shall briefly outline these developments so as to make the presentation comprehensive.
In the helicity basis the seven B → V form factors, with V being a vector meson, can be written in terms of those in the transversality basis
Adopting the notation of [80] one can redefine
The form factorsṼ 0 andT 0 that appear in the helicity amplitudes are defined as
The rest of the helicity form factors are defined as
There are some symmetry relations between the form factors at q 2 = 0. These relations are used in deriving the parametric fits in [54] resulting in a correlation between the different form factors which we use in our computation of the observables. These can be written as
The form factors can now be parametrized in terms of z(t) defined as
The fit function used in [54] fits the form factors with the expansion
where
The central values of the parameters α i k along with the errors and correlations can be found in the ancillary files in the arXiv entry of [54] . 7 The vales of m R,i corresponding to the first resonance in the spectrum can be found in table 3 of [54] .
B Helicity amplitudes in the Standard Model
Since our analysis primarily focuses on the SM, we shall present here the helicity amplitudes that are relevant for this analysis. The entire list of helicity amplitudes including the chirality flipped contributions can be found in [48] from where we derive our notation. The most significant amongst the helicity amplitudes are the vector and axial ones. The psuedoscalar one gets contributions from SM but is suppressed by the mass of the lepton and hence is numerically significant only in the lowest q 2 bin. The scalar helicity amplitude does not get any contribution from the SM. The tensor helicity amplitudes will not be considered here since they are missing in the literature and addressing that is out of the scope of this work. However, their expected contribution to the observables is not significant [48] . Stripping the relevant helicity amplitudes to the bare minimum relevant for our SM computation we have: 8
is a normalisation factor, and h λ contains all the non-factorizable hadronic contributions, as discussed in section 2. Observing now that the radiative decay B → V γ is described by a subset of the helicity amplitudes involved in the B → V + − decay, following [48] it is possible to write
3)
The definitions and values of all the parameters used in this analysis are given in table 1.
C Kinematic distribution
Considering the full decay of the K * channel
whereK =K 0 or K − and π = π + or π 0 it is important to define the kinematic variables used since different conventions can be found in the literature. We define φ as the angle between the normals to the planes defined by K − π + and + − in the B meson rest frame. The angle θ is the angle between the direction of flight of theB and the − in the dilepton rest frame, and θ K is the angle between the direction of motion of theB and theK in the dimeson rest frame (note that θ and θ K are defined in the interval [0, π) ). Squaring the amplitude and summing over lepton spins allow us to write the fully differential decay rate as:
+I 3 sin 2 θ K sin 2 θ cos 2φ + I 4 sin 2θ K sin 2θ cos φ
The angular coefficients I i , as functions of q 2 , can be expressed in terms of the helicity amplitudes as 9
9 Again, please note that the angular coefficients are only in terms of the helicity amplitudes that appear in the SM. For the complete expressions see ref. [48] .
For the CP-conjugate decay B → K * + − , the angular coefficients can be defined by 
D Angular observables
From the full angular distribution one can define angular observables in multiple ways. Two different prescriptions have been advocated in the past [10, 27] . While both sets of definitions are equivalent in their physics content, the two different sets have been used for experimental analyses [40-43, 59, 60] . These two definitions can be easily related to each other. Since we shall present our results cast into both sets it is best to define both here. Following [10] , one can define
The twelve q 2 -dependent observables I i derived in the previous section are all accessible through a full angular analysis of theB →K * + − decay rate. The analysis of the CPconjugate decay B → K * + − gives the same number of independent observables, so that it is useful to define the following combinations:
In an attempt to reduce the uncertainties coming from form factors and hadronic contributions one can define the ratios of the angular coefficients. However, this comes with a caveat. These observables are really "clean" of uncertainties in their analytic functional form and when the form factors are assumed to come with small corrections to the soft form factors in addition to negligible hadronic contributions. In case the latter assumptions break down, which seems to be the most likely case, these observables are no longer "clean" of uncertainties in the form factor and hadronic contributions. Nevertheless, one defines the observables
In addition to these there are the traditional observables, the branching fraction, the longitudinal component and the forward-backward asymmetry which can be defined in terms of the angular coefficients as:
In the limit q 2 m 2 the terms proportional to m 2 /q 2 can be dropped from the angular coefficients in eq. (C.3) and the helicity amplitude H P → 0 since it is proportional to m i /q 2 . In this limit there are further relations connecting the angular coefficients effectively reducing the number of independent observables. These relations can be written as:
This simplifies the expressions for F L and Γ to
Experimentally the observables are measured in binned data cut in regions of q 2 , the dilepton invariant mass. The translation of the analytic expressions to the experimentally binned observables is as follows:
where it should be noted that the ratio of the binned angular coefficients are the relevant rather than the binned ratios since:
Furthermore, the binned branching fraction, F L and A F B are defined as:
Even though the angular observables built out of the angular coefficients are measured over bins as we have described, in effect defeating some of the purpose of being clean that they were originally advocated for, it is informative to take a look at their analytic form assuming only SM contributions being present. The extension to the full expressions will not be presented here as the expressions become quite lengthy. The simplified forms are given by:
(D.14)
which are proportional to H λ V given in eq. (B.1). In the SM C eff 7 and C 10 do not pick up any q 2 dependence at low energy and remain purely real. C eff 9 (q 2 ) is defined as
where Y (q 2 ) comes from the perturbative part of the charm loop contribution [6, 81, 82] . We emphasize that we do not include the latter contribution in our definition for h λ since it contains non-factorizable contributions only.
It is instrumental at this point to underline the connection between the two different sets of observables that are generally advocated in the literature. There are some simple relations between them in the q 2 m 2 limit. While this limit does not strictly hold in the lower q 2 region it does provide some insight into the way these sets are connected so we shall collect the formula here [27, 29] .
In all the above relations, both the left and the right hand sides pertain to the definitions of the kinematic variables used in theory computations. It should also be noted that due to the difference in the definitions of the kinematic variable between the convention used for theory calculation and for experimental measurements at the LHCb, the numerical results between the two are connected by [21, 79] :
and P
where the superscript T implies theory definitions. While the sign difference stems from the change in the definition of the kinematic variables the factors of two come from the difference in the definitions of the variables themselves.
E Tests and Cross-checks
As explained in section 3, we performed several tests and cross-checks to assess the dependence of our results on our assumptions on the size and shape of nonfactorizable power corrections.
As a first test, we performed our fit without using the numerical information from ref. [47] . The results of the fit for the B → K * µ + µ − observables are reported in table 7, while the ones for the B → K * e + e − observables are in table 10. Plots for the B → K * µ + µ − angular observables are shown in figure 5 .
As a further test, we performed our fit adopting the phenomenological model of ref. [47] for the q 2 dependence of the power corrections, although we consider this model to be inadequate for q 2 ∼ 4m 2 c as discussed in section 2. The results for the B → K * µ + µ − observables are reported in table 8, while the ones for the B → K * e + e − observables are in table 11. Plots for the B → K * µ + µ − angular observables are shown in figure 6 .
Finally, we performed our fit assuming vanishing h
λ , i.e. hadronic corrections fully equivalent to a shift in C 7,9 . The results for the B → K * µ + µ − observables are reported in table 9, while the ones for the B → K * e + e − observables are in table 12. Plots for the B → K * µ + µ − angular observables are shown in figure 7 .
See section 3 for a discussion of the physical implications of the results reported here. Table 7 . Experimental results, results from the full fit, predictions and p-values for B → K * µ + µ − BR's and angular observables obtained without using the numerical information from ref. [47] . The predictions for the BR's (angular observables) are obtained removing the corresponding observable (the experimental information in one bin at a time) from the fit. We also report the results for BR(B → K * γ) (including the experimental value from refs. [65, [73] [74] [75] ) and for the optimized observable P 5 . The latter is however not explicitly used in the fit as a constraint, since it is not independent of F L and S 5 . Figure 5. Results of the full fit and experimental results for the B → K * µ + µ − angular observables obtained without using the numerical information from ref. [47] . BR's and angular observables obtained using the phenomenological model from ref. [47] . The predictions for the BR's (angular observables) are obtained removing the corresponding observable (the experimental information in one bin at a time) from the fit. We also report the results for BR(B → K * γ) (including the experimental value from refs. [65, [73] [74] [75] ) and for the optimized observable P 5 . The latter is however not explicitly used in the fit as a constraint, since it is not independent of F L and S 5 . Figure 6 . Results of the full fit and experimental results for the B → K * µ + µ − angular observables obtained using the phenomenological model from ref. [47] . 
λ , i.e. hadronic corrections fully equivalent to a shift in C 7,9 . The predictions for the BR's (angular observables) are obtained removing the corresponding observable (the experimental information in one bin at a time) from the fit. We also report the results for BR(B → K * γ) (including the experimental value from refs. [65, [73] [74] [75] ) and for the optimized observable P 5 . The latter is however not explicitly used in the fit as a constraint, since it is not independent of F L and S 5 . 3.1 ± 1.0 1.4 ± 0.1 1.4 ± 0.1 0.06 Table 10 . Experimental results (with symmetrized errors), results from the full fit, predictions and p-values for B → K * e + e − BR and angular observables obtained without using the numerical information from ref. [47] . The predictions are obtained removing the corresponding observable from the fit.
Observable measurement full fit prediction p-value Table 11 . Experimental results (with symmetrized errors), results from the full fit, predictions and p-values for B → K * e + e − BR and angular observables obtained using the phenomenological model from ref. [47] . The predictions are obtained removing the corresponding observable from the fit.
Observable measurement full fit prediction p-value 
